in our two patients that a much higher proportion of the dose of clioquinol is absorbed.
Haskins, Luttermoser & Brady (1950) investigated the absorption and distribution of iodine after the oral administration of clioquinol to rabbits and suggested that this drug was absorbed, and eliminated, without degradation and without the liberation of inorganic iodine having occurred to any great degree. In human studies using clioquinol labelled with radio-active iodine, Liewendahl & Lamberg (1967) confirmed that a high proportion of the dose was absorbed from the gut. These workers also showed that, in rats, much of the drug was taken up by the thyroid gland in the unchanged form (Lamberg & Liewendahl, 1967) . Iodine derived from the clioquinol was rapidly incorporated into the iodotyrosine precursors of thyroid hormone. This latter observation may explain why, although clioquinol interferes with the thyroidal uptake of iodine (Henderson Smith, 1964) , no case of hypothyroidism attributed to clioquinol therapy has been recorded. Another possible risk of treatment with this drug is retinal damage (Lancet, 1968) . The present cases suggest that very long-term application of clioquinol to extensive skin lesions should be embarked upon with caution.
The high levels of PBI found after clioquinol treatment are due in part to protein-binding of the drug as well as to contamination of the serum by inorganic iodine (Liewendahl & Lamberg, 1968) . Although normal PBI levels were regained by our patients within 3 weeks of the cessation of treatment, the work of Thoren (1960) , Levin et al. (1966) , and *Sonksen et al. (1968) Laboratory methods pH was determined electrometrically using a capillary electrode (Siggaard-Andersen et al., 1960) . The electrode was calibrated with two phosphate buffers of pH 7A416 and 6-839 at 380 (Semple, Mattock & Uncles, 1962) . The normal range was taken as 7*35-7*45. Paco2 was measured directly with an electrode (Severinghaus & Bradley, 1958) , calibrated with two gas mixtures, the CO2 contents of which were determined on the Haldane apparatus (Douglas & Priestley, 1948) . Normal values were taken as [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] mmHg. An aliquot of the arterial sample was centrifuged in a tube sealed by a thin layer of neutral mineral oil (Van Slyke, Weisiger & Van Slyke, 1949) and a rubber vaccine closure. The plasma was quickly separated for the determination of sodium, potassium, chloride and total CO2. The latter was measured in duplicate on the AutoAnalyzer by the method of Skeggs (1960) . The plasma bicarbonate was calculated from the total CO2. The normal value for healthy subjects at rest was found to be 22-4 ± 1 86 mEq/l. When it was impossible to measure the plasma bicarbonate this was calculated from the Hendersen-Hasselbalch equation using a nomogram of Siggaard-Andersen (1963) . We have used the acid-base terminology of Peters & Van Slyke (1931) . Sodium and potassium were measured on an internal-standard flame photometer and chloride electrometrically. The 955/s confidence limits for healthy subjects were: serum sodium 136-147 mEq/l, potassium 3-7-4-6 mEq/1, chloride 100-110 mEq/l (Thompson & Jones, 1965) .
Fluid therapy, acid therapy and nutrition
Intravenous infusions containing sodium, potassium and chloride were used to correct the deficits of electrolyte. Calories and nitrogen were given as dextrose, fructose, ethanol, amino acids and fat emulsion (Peaston, 1966 The arterial blood (Table 1 ) and a pH of 7-55, high bicarbonate and hypercapnia, that is the metabolic alkalosis was incompletely compensated. There was hypochloraemia, hypokalaemia, uraemia and a small increase in plasma sodium. The urine was alkaline due to a high concentration of bicarbonate, the concentrations of sodium and potassium were normal but the urea content was low and the U/P ratio for urea was 6-0.
The initial fluid therapy consisted of solutions containing hydrochloric acid, sodium, potassium, chloride, dextrose, fructose, ethanol, amino acids and a fat emulsion. The amounts ofeach given during the first few hours are shown in Table 2 . Oxygen therapy was given by means of an MC mask. (Table 3 ). The intakes of water, sodium, potassium and chloride and the losses of water, sodium and potassium are given in Table 3 .
The good progress was not maintained and fever, hypotension and a large gastric aspirate recurred. The patient died on the eleventh postoperative day when the blood findings were: pH 7-48, Paco2 36 mmHg and bicarbonate 27 mEq/1, plasma sodium 161 mEq/l, plasma potassium 5-8 mEq/l, blood urea 232 mg/100 ml, blood sugar 1000 mg/100 ml, serum amylase 800 Somogyi units/100 ml, haemoblobin 50%°. Acute pancreatitis and generalized peritonitis were found at necropsy.
Case 2
A man aged 48 with a chronic peptic ulcer developed persistent vomiting due to pyloric obstruction. His habit was to take 800-1000 mEq of alkali each day as magnesium hydroxide and carbonate. The patient was restless and confused, emaciated and dehydrated. Respirations were slow and shallow. The blood pressure was 100/60 and the ECG showed atrial fibrillation. Radiographs of the chest and abdomen were normal. The blood (Table 1) showed a fully-compensated metabolic alkalosis with severe hypercapnia. There was hypernatraemia, severe hypochloraemia and uraemia. The urine had a normal specific gravity, normal concentrations of sodium and potassium but a low chloride content.
During the first 27 hr the patient was given 150 mEq of hydrochloric acid together with the other electrolytes and food shown in Table 2 . Oxygen therapy was given by means of an MC mask. During this period the patient improved generally and alveolar ventilation increased, the Paco2 falling by 10 mmHg. The plasma bicarbonate fell from 50 to 34 mEq/1 and there was a small increase in the plasma chloride, which remained low. The plasma potassium was normal. By the third day the patient was greatly improved and was able to sit out of bed.
The blood showed a normal pH and Paco2 and the plasma bicarbonate was only slightly raised. The intakes of water, sodium, potassium and chloride and the losses of water, sodium and potassium are given in Table 3 . Persistent uraemia attributed to tubular damage was treated by 5 days of peritoneal dialysis.
Pyloroplasty and vagotomy (Mr R. Brearley, F.R.C.S.) was carried out on the thirteenth day and convalescence was trouble-free. Three months later the patient was symptomless. The blood urea was 32 mg/100 ml, creatinine clearance 125 mI/min and the acidification test of Wrong & Davies (1959) gave a urinary pH of 5-2. Spirometry, lung volumes and transfer factor (Dr C. M. Ogilvie) were normal.
Discussion
In the first patient, who had severe pancreatitis, the alkalosis was probably due to loss of chloride as gastric acid and sodium chloride together with potassium depletion and the administration of sodium bicarbonate. In the patient with pyloric obstruction, the alkalosis was caused by loss of gastric acid, a large intake of alkali and potassium depletion due to starvation.
In both patients respiratory compensation of the alkalosis was complete or nearly so. This extreme compensation caused severe respiratory failure, which of itself, was a serious threat to life. The laboratory measurements show that, to determine the effects of an alkalosis, it is necessary to measure pH and Paco2. It is also preferable to measure bicarbonate rather than calculate this value from the Henderson-Hasselbalch equation. In a separate study we have confirmed that, in disease, large differences exist between the plasma bicarbonate measured and the value calculated from the Henderson-Hasselbalch equation. The finding of severe hypercapnia in the blood of a 'surgical' patient is a pitfall because the hypercapnia could be wrongly interpreted as the prime disorder of acid-base balance. It would be illogical and dangerous to lower the Paco2 by artificial respiration. We believe that the respiratory failure caused by the metabolic alkalosis required specific treatment with hydrochloric acid. The acid therapy was included in the fluid therapy and nutrition used to replace deficits of water, sodium and potassium and to provide calories and nitrogen. This made it impossible to prove that hydrochloric acid alone improved alveolar ventilation; the observations do however, strongly suggest that hydrochloric acid increased ventilation. 
